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此，本研究用象牙香占做亲本，分别与航 2 号、蜀恢 881 和桂朝 2 号进行杂交，





(1) 香型水稻品种象牙香占的香味性状遗传受 1 对隐性基因控制。 
(2) 香型水稻品种象牙香占的香味基因 fgr-1被定位于第 8号染色体上 SSR 分
子标记 RM3491 与 RM223 之间，与两标记间的遗传距离分别为 2.5 cM和 3.1 cM。 
(3) 对 5 个非香稻品种和 14 个香稻品种测序分析发现，在香味基因的第 7
外显子上存在 8 个碱基的缺失和 3 个碱基的置换，从而导致水稻香味的产生。 
(4) 推断象牙香占的香味基因 fgr-1与已克隆的 fgr基因很可能是同一个基因。 








































I I I  
Abstract 
Rice is a major food crop in the world. Fragrance is one of the important indexes 
in evaluating the market value of rice grain product. Despite of the fact that aromatic 
rice has been cultivated over thousand years, the genetic and biochemical 
mechanisms of fragrance formation in rice is largely unknown. Recent development 
in the molecular mapping technology has facilitated identification and chromosomal 
mapping of genetic elements underlying fragrance accumulation in rice. An aromatic 
rice variety with high grain quality, Xiangyaxiangzhan, has recently been chosen as a 
breeding parent from rice germplasms. However, the genetic basis of fragrance in 
this variety was unclear. In this study, Xiangyaxiangzhan was crossed with rice 
varieties Hang No. 2, Shuhui 881 and Guichao No. 2, respectively. Corresponding F2 
genetic populations were built for identification and mapping of fragrance genes and 
for studying the underlying genetic mechanism. Genomic DNA isolated from the 
parents and F2 individual plants was used for PCR amplification using simple 
sequence repeat (SSR) markers. Polymorphisms in genomic DNA sequence between 
aromatic and non-aromatic rice varieties were identified using SSR markers. On the 
basis of the polymorphism, we designed pecific molecular markers that were able to 
accurately distinguish the aromatic rice varieties from non-aromatic ones. These 
results will provide solid scientific basis for improving the accuracy and selection 
efficiency of breeding aromatic rice varieties, and be helpful to quickly develop new 
scented rice varieties. The main results were shown as follows： 
(1) The aroma trait of aromatic rice Xiangyaxiangzhan was controlled by a single 
recessive gene. 
(2) The fragrant gene fgr-1 of aromatic rice Xiangyaxiangzhan was mapped to 
the interval between RM3491 and RM223 on chromosome 8, with genetic distances 
of was 2.5 cM and 3.1 cM from the two SSR markers, respectively. 
(3) By comparing the genomic DNA sequences between 5 non-aromatic and 14 
aromatic rice varieties, it was found that the aroma trait is associated with an 8 bp 
















(4) It appears that the fragrant gene fgr-1 of rice variety Xiangyaxiangzhan 
identified in this work is the same fgr gene cloned and characterized previously by 
Bradbury. 
(5) Three specific fragrant molecular markers FGR1, FGR2 and FGR3 were 
developed, these molecular markers could accurately distinguish aromatic from non- 
aromatic rice varieties, and can be applied to distinguish individual plants of a 
mapping population with aromatic recessive homozygous genotype, non-aromatic 
dominant homozygous and heterozygous genotype. Among these three markers, 
FGR3 was a high-efficient, ideal and reliable specific molecular marker that may be 
useful for fragrant marker-assisted selection in rice breeding programs. 
 































































最著名的香稻品种有印度和巴基斯坦的 Basmati 系列、泰国的 KDML 105、美国







表 1-1 中国传统地方香稻品种 








Aromatic rice varieties 
广西 靖西香糯 浙江 湖州香稻、龙泉香米 
广东 罗稃香稻、东莞齐眉、增城丝苗 上海 青浦香米 
北京 京西香稻 安徽 夹沟香米 
山东 曲阜香米 福建 过山香米 
山西 垩祠香米 云南 八宝香米、鸡血糯、香糯米 
河南 息县香稻 贵州 锡利油占、从江细香米 
陕西 洋县香米 江苏 寿浦香米、常熟香米 
四川 十八道香米、桃花米 台湾 RD 15、Leung Hawn 



















表 1-2 我国育成的香稻品种 

















新香糯 1 号 
江苏武进县稻
麦原种场 
香玉 1 号 
山东临沂市农
业局 




山东省水稻所 鲁品选 1 号 中国水稻所 中国香稻 
河南信阳农专 
香宝 1、2、3、4 号，豫南







京香糯 1、4 、5、6 号 
四川省农科院
作物所 








西北农学院 香稻 81116 上海市农科院 香粳 832 








































表 1-3 世界上部分香稻资源 








Aromatic rice varieties 
India Basmati 370; Kalanamak Pakistan Basmati 
America Della; Jasmine 85 IRRI IR841 
Thailand KDML 105; RD 6 Indonesia Seratus Malan; Sukanandi 
Philippines 
Milfare 6(2); Milagrosa 
Malagkit; Azucena; 
Vietnam 
Nang Thon Som; Tau Huong 
Lo; Di Huong; Nep Hoa Vang 
Afghanistan 
Lwangin; Bahara; Maicn 
Garnia 
Iran 
Tarom; Sadri; Hassan Saraic; 
Dom Siah; Tarom Mohali 
Iraq Anbarboo Bangladesh Chinigura; BR5; Sakkokhora 
Japan Ahaicri; Kaorimail China 
Xiang Keng 3, Xiang Nuo 4, 



































香米中含有 2AP 的浓度为 0.04-0.09 mg/㎏，而普通稻米的 2AP 含量约为香米的
1/10（小于 0.006-0.008 mg/㎏）[18]。Pinson 等 [19]研究指出香稻和非香稻之间的
差异不在于 2AP 的有无，而在于 2AP 含量的多少。Bryant 等采用 SPME 和 GC-MS
对 7 份香稻（Aromatic se2、Dellmati、Dellrose、IAC 600、Jasmine 85、JES 和 Sierra）


















的反应有关[26,27]。在稻米中已经鉴定的 200 多种挥发性物质中，2AP 是水稻香味
的主要成分[28]。Yoshihashi 等以香稻 KDML105 为研究对象，采用 GC-MS-SIM 和













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
